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Abstract 
In this paper we outline the methodological development of current research into urban community formations based 
on combinations of qualitative (volunteered) and quantitative (spatial analytical and geo-statistical) data. We outline a 
research design that addresses problems of data quality relating to credibility in volunteered geographic information 
(VGI) intended for Web-enabled participatory planning. Here we have drawn on a dual notion of credibility in VGI data, 
and propose a methodological workflow to address its criteria. We propose a ‘super-positional’ model of urban com-
munity formations, and report on the combination of quantitative and participatory methods employed to underpin its 
integration. The objective of this methodological phase of study is to enhance confidence in the quality of data for 
Web-enabled participatory planning. Our participatory method has been supported by rigorous quantification of area 
characteristics, including participant communities’ demographic and socio-economic contexts. This participatory meth-
od provided participants with a ready and accessible format for observing and mark-making, which allowed the investi-
gators to iterate rapidly a system design based on participants’ responses to the workshop tasks. Participatory work-
shops have involved secondary school-age children in socio-economically contrasting areas of Liverpool (Merseyside, 
UK), which offers a test-bed for comparing communities’ formations in comparative contexts, while bringing an under-
represented section of the population into a planning domain, whose experience may stem from public and non-
motorised transport modalities. Data has been gathered through one-day participatory workshops, featuring question-
naire surveys, local site analysis, perception mapping and brief, textual descriptions. This innovative approach will sup-
port Web-based participation among stakeholding planners, who may benefit from well-structured, community-
volunteered, geo-located definitions of local spaces. 
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1. Introduction 
Effective urban planning must reflect citizens’ experi-
ences of socio-spatial inequalities (cf. UN-Habitat, 2009, 
p. xxiii), which relate to place-specific factors of social 
distinction and cultural identity (Cassiers & Kesteloot, 
2012). Such inequalities are widening due to major eco-
nomic and infrastructural changes in many cities around 
the world (cf. UN-Habitat, 2012, p. 83), and reveal une-
ven distributions of economic, social and cultural re-
sources (cf. Marcuse, 2002, pp. 11-34; UN-Habitat, 2009, 
pp. 31-39). The effects of spatial inequalities include the 
urban population’s uneven levels of access to their city’s 
resources, resulting from both physical barriers and so-
cial exclusions (cf. Grant, 2010, pp. 5-9).  
Communities as urban forms are distinguished by 
their network interactions at spatial, social and seman-
tic levels. This means that people in a segregated spa-
tial enclave, for example, develop bounded networks 
that sustain the community, based on proximity, needs 
and resources and cultural affinities. Spatial inequali-
ties are apparent in community environments as peo-
ple’s quality-of-life capabilities are affected by, for ex-
ample, their self-identification or sense of entitlement 
relating to a place; yet these inequalities are not al-
ways directly visible to community participants (dis-
cussed by Dorling, 2012, pp. 220-222). 
Community participation may assist urban planners 
in understanding the non-discursiveness of community 
formations, especially in highly localised spaces. There 
has been renewed emphasis on empowering commu-
nity participants to articulate their positions in terms of 
their localized definitions (Chambers, 1995). Many in-
dicators of inequalities that are highly salient relate to 
visible urban-fabric or socio-cultural differentiations 
(cf. Chokor, 1991; Veiga, 2012). Less salient, however, 
are information-based indicators such as social con-
nectedness and access to economic opportunities (cf. 
Morsey, 2012; United Nations, 2013, p. 77). Current 
analyses of spatial inequalities are generally based on 
broad (and costly) economic and social surveys (e.g. at 
the city level). Community participation based on vol-
unteered geographic information (VGI) provides a cost-
effective means of gathering a wide range of data re-
lating to localities and their inter-relationships with ur-
ban infrastructures and political agencies (Haklay, An-
toniou, Basiouka, Soden, & Mooney, 2014).  
While participation based on VGI offers benefits to 
both researchers and participants in urban planning, it 
also poses challenges in its uptake and use in profes-
sional and scientific domains (Tulloch, 2007). One chal-
lenge relates to the diversity of community among data 
producers, who diverge in their levels of expertise and 
the nature of their motivations for participating (Cole-
man, Georgiadou, & Labonte, 2009). Another challenge 
relates to the credibility of using volunteered infor-
mation, which has been addressed by Flanagin and 
Metzger (2008). Credibility as a quality may stem from 
the data accuracy of scientific enquiry, or from its be-
lievability for social or experiential engagement. How-
ever, believability based on perception of quality may 
result from the participant’s ‘rule-of-thumb’ cognitive 
heuristics, rather than a well-defined rationale for 
evaluation (Flanagin & Metzger, 2008). The authors 
maintain how information abundance, resulting from 
Web participants’ multifarious engagements with geo-
location technologies, is associated with paucity in 
credibility and a so-called ‘context deficit’ for data 
management. Hence, the range of data sources and 
styles of metadata generation (for example, of image 
tagging) have resulted in low credibility of voluntary 
data overall. This paucity has, in some cases, been 
overcome by ‘credentializing’ participants in the re-
quired domain of expertise (such as, for example, in 
wildlife identification; cf. Goodchild, 2007).  
Upholding data quality may thus place a burden of 
responsibility on data providers in geospatial data-
sharing communities (Goodchild, 1995, pp. 413-425). 
Hence Lush, Bastin and Lumsden (2012) have outlined 
a requirement for providing standard indicators of geo-
spatial metadata credibility. The authors have offered a 
range of indicators to uphold data quality in decision-
making domains, including possibilities for credential-
ing the data provider through a so-called ‘community 
advice’ process. In such a process, peer review of geo-
spatial data could allow users and experts to provide 
commentary on datasets provided, including any limi-
tations and problems associated with the data.  
2. “Visualizing Community Inequalities” 
The work outlined in this paper stems from a broader 
project at University College London, “Visualizing 
Community Inequalities” (VCI) (supported by the Le-
verhulme Trust), which aims to integrate an urban 
model of local community identities in their urban-
network and geo-demographic contexts. The challenge 
is to integrate into the model urban communities’ defi-
nitions of their local spaces, based around composite 
or multi-dimensional markers of these spaces. The in-
vestigators also found that a major challenge of inte-
gration relates to the variability in VGI participants’ 
levels of engagement, confidence and skill, which we 
addressed through a structured workshop format (out-
lined below). Through this we have sought to identify 
what spatial structures are employed by urban com-
munities to define their local spaces. Our approach is in 
contrast to a notion of local community spaces being 
formed around distinctive boundaries or binary defini-
tions of what lies ‘inside’ and ‘outside’ the community 
space. Instead, we surmise that local markers of com-
munity spaces stem from ‘relational artefacts’ of physi-
cal and conceptual inter-dependencies, which underpin 
spaces for connectivity, separation or interaction. Such 
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local spaces form around community foci and street-
network functionalities within spatial-structural and 
geo-demographic contexts. The overarching research 
challenge is to integrate urban structural, demographic 
and semantic layers into the urban model. 
The research design of the VCI project has similarly 
addressed the need for data credibility by including in 
the methodology a stable and rigorous format for partic-
ipatory point-data generation. Here point data has been 
gathered in terms of well-defined socio-economic and 
urban structural contexts. In this approach, we aim to de-
velop a Web-enabled platform for credible, volunteered 
point-data generation. Yet the process of characterizing 
urban communities for integrated digital modelling has 
posed a challenge of complexity to the investigators. 
This led us to develop a ‘pen-and-paper’ prototyping 
methodology (based around participatory workshops). 
The aim of this was to generate diverse data pertaining 
to socio-spatial characteristics of the communities sam-
pled at both the community (aggregated) and individual 
(disaggregated) levels. We subsequently selected only 
the most relevant and salient of the data for inclusion in 
the platform’s data model. Here we report on the quali-
tative participatory methods and quantitative analytical 
methods for ensuring the quality of data capture. We 
present a case study of our research in Liverpool, (Mer-
seyside, UK), which provides a compelling background 
for research into urban community formations in highly 
contrasting socio-economic contexts.  
3. Deriving Urban Community Data for Planning  
Urban communities involve subtle and irresolvable in-
terplays of social meanings and spatial structures, 
forming their physical and symbolic boundaries (Logan, 
2012). Community spaces also include effects from 
within the broader urban network (Hillier & Vaughan, 
2007; Sampson, Morenoff, & Gannon-Rowley, 2002), 
positioned with multiple layers of spatial, social and ef-
fective properties (Grannis, 2009), thus posing a signifi-
cant challenge to consistent data gathering.  
Community spaces are special features of the urban 
environment, formed through the socio-spatial configu-
rations by which people achieve ‘nearness’ at many lev-
els of the home, street and public space. Community 
spaces comprise relational complexes of object and ab-
stract artefacts (Hillier, 2007, pp.67-68), which we term 
physical and conceptual artefacts respectively. Homoge-
neity and separateness in the urban environment can 
enforce stereotypes of ‘self’ and ‘other’ (Sibley, 1995). 
These may also be reflected in socio-spatial structures 
and behaviours, including neighbourhood boundaries 
and place-bound identities or values (Mckenzie, 2015). 
Community spaces that are conceptualized and de-
fined as neighbourhoods afford the benefits of family 
life, social experiences and economic opportunities 
(Kearns & Parkinson, 2001). Yet neighbourhood identi-
ties are not spatially or temporally fixed. Community 
members’ concepts of their neighbourhood vary accord-
ing to, for example, their age, gender, level of ability, so-
cio-economic standing or stage in life (Lupton, 2003). 
The intermediaries of community spaces, their 
topo-geometric and topographic properties, provide 
the means by which urban actors both think of and 
think with their environments (Hillier, Turner, Yang, & 
Park, 2010). For example, the theoretical and methodo-
logical field of space syntax has shown how cities are ar-
ranged topo-geometrically into foregrounds of economic 
movement and backgrounds of controlled, residential 
zones. In these contexts the observer sees the ‘other’ 
city (whether background or foreground) relative to his 
or her position (Hillier & Vaughan, 2007). We think of 
these networks in terms of theoretical and professional 
discourse; we think with them in terms of quotidian ac-
tions based upon spatially embedded meanings.  
Elsewhere the anthropologist Tim Ingold has simi-
larly outlined an epistemological split between profes-
sional and ‘inhabitant’ spatial cognitions, stemming 
from distinctions of analytic and embodied knowledge 
respectively. Ingold has argued provocatively for a no-
tion of ‘way-faring’ in spatial cognition, whereby the 
inhabitant develops his or her local and embodied 
knowledge through tangible encounters with flows of 
environmental information (Ingold, 2011, pp. 146-155). 
So too, various urban sociologies have described the 
embeddedness of local structures in community for-
mations. For example Grannis (1998) has highlighted 
the importance of supposedly ‘trivial’ streets that inter-
connect blocks of tertiary streets, thus providing a path 
for novel community links to form. Elsewhere, Power 
and Houghton (2007) have identified spaces of commu-
nity connectivity and urban innovation, which are not 
always visible to the official planner (Power & Houghton, 
2007, pp. 158-159), and can lead to separation from so-
cial cores such as family homes (Power & Houghton, 
2007, p. 55). In this way the authors observe how infra-
structural projects have undermined or replaced ‘com-
munity anchors’, such as places for stopping and chat-
ting or for children’s play (Power, 2007, pp.58-59). 
Considering the embedded, embodied or non-
discursive nature of community formations around phys-
ical artefacts at a more theoretical level, Conroy and 
Bafna (2003) have drawn on seminal work of Lynch 
(1960) to re-define urban taxonomies in terms of their 
‘imageability’. In a similar vein, Palaiologou and Vaughan 
(2012) have offered a synthesis of urban structures that 
control movement among individuals and communities, 
namely those of boundary, threshold and interface, and 
their potential role to divide, connect and allow interac-
tion. The VCI project sought to address these themes to 
case-study sites in areas of polarized socio-economic in-
equalities, with a view to revealing how communities in 
these contrasting areas variously employ local features 
to demarcate their local spaces.  
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4. Case Study 
In our current work, we invited urban communities in 
Liverpool to volunteer information about their local 
spaces in terms of connectivity, separation and interac-
tion. Liverpool is the UK’s third city by regional popula-
tion. While enjoying higher than-average economic 
growth in the period 2009–2014 (Liverpool City Council 
[LCC], 2016a), the city has among the highest levels of 
multiple deprivations of any UK local authority (LCC, 
2015). The Liverpool region is ‘a place of contrast and 
social and spatial disparities’, bearing a range of spatial 
inequalities reflected in zonal concentrations of wealth 
and poverty (Sykes, Brown, Cocks, Shaw, & Couch, 2013, 
p. 6). It can be characterized historically as an area of 
prolonged industrial decline, reflected in overall above-
average unemployment (5.7% at the time of writing), 
neighbourhood dereliction (cf. Hilditch, 2014), and low 
business density (LCC, 2016b). The Mersey estuary re-
gion is now attracting massive brownfield infrastructural 
investments, with groundwork currently under way. 
Within the Liverpool region, community inequalities 
within neighbourhoods at the peripheries of these de-
velopments present among the UK’s most polarized spa-
tial inequalities (findings of a study by Dorling et al., 
2007). The region’s transport authority has also ad-
vanced a progressive policy agenda, ‘Connected Com-
munities’, which highlights the crucial importance of 
transport in revitalizing the urban region. A round of 
stakeholder consultations with urban practitioners and 
policy makers in Merseyside revealed the suitability of 
focusing on secondary schools in the city region, as they 
provide a stable environment and baseline for commu-
nity-based research within a (planning) domain-sensitive 
context. 
5. Area Characterization Methods 
A preliminary characterization of all possible target 
schools in Merseyside area was carried out with the ob-
jective of creating a solid quantitative contextual back-
ground for the research. This preliminary step created a 
well-informed sample of schools and produced general 
contextual data, against which the much more detailed 
and contingent data gathered at the workshops could be 
compared and interpreted. The complete population of 
79 state-sector secondary schools in Merseyside was 
characterized according to two broad sets of attributes: 
one covering demographic and socio-economic aspects, 
and another covering urban-structural characteristics. 
Demographic and socio-economic attributes were 
quantified for the Lower Super Output Areas (LSOAs) 
where each school is located, using the 2015 Index of 
Multiple Deprivation (IMD). Super Output Areas are 
geo-located units devised by the UK’s Office of Nation-
al Statistics (ONS) to represent population aggregations 
by place of residence. In the present context, LSOAs 
represent locations of around 1500 people in small res-
idential areas. IMD provides a measure of relative dep-
rivation, by which LSOAs are scored and ranked from 
least- to most-deprived. IMD is constructed by 
weighting indicators covering seven aspects of depriva-
tion, namely: income, employment, health deprivation 
and disability, education skills and training, barriers to 
housing and services, crime and living environment. 
IMD and its separated sub-domains are provided as 
open data sets by the ONS. 
Urban form and structure attributes were comput-
ed in a GIS from Ordnance Survey (OS) data, including 
layers representing the full road network hierarchy and 
the footprints of all buildings. Access points to public 
transport modes were also reckoned, using the UK De-
partment for Transport’s NaPTAN data set. The various 
urban-form and road-network structure indicators 
were computed through vector manipulation and 
quantified for the areas within circular buffers of 1 km 
radius, centred on each school’s postcode centre point. 
These morphological indicators cover six aspects of ur-
ban form and structure, namely: geometry and topolo-
gy of the street network (e.g. total length, number and 
type of junctions), geometry and topology of blocks 
(e.g. number of blocks, area/perimeter ratio of blocks), 
density and grain of buildings (e.g. number of buildings 
and total built-up area), network centrality measures 
(e.g. maximum betweenness centrality value) and den-
sity of public transport access points (e.g. number of 
bus and taxi stops). 
Regarding the demographic and socio-economic 
characterization of Merseyside schools, we have made 
use of a set of geo-statistical clustering methods known 
as Local Indicators of Spatial Association (LISA), applied 
to IMD values encoded into the geography of LSOAs in 
the Liverpool Region. More than just quantifying the 
level of deprivation of each single LSOA containing a 
school, we were in fact interested in the embed-
dedness of such LSOAs within potentially larger geo-
graphical patterns of relative deprivation. Indeed, it is 
well known that the shape and size of the spatial units 
into which data is aggregated, has an unavoidable bias-
ing effect (known as the ‘modifiable areal unit prob-
lem’) on the resulting aggregated value. Therefore, to 
merely collect the IMD values (or of its sub-domains) 
for each LSOA containing a school, would produce only 
coarse and not very reliable data. 
LISA methods allow researchers to evaluate the vari-
ability of geographical attributes not only for each fea-
ture, but also for the features within a given neighbour-
hood around each one. In other words, LISA tell us the 
degree to which a feature has a particularly high or low 
value, according to the attribute itself and the location 
of the feature in question. Therefore, one may evaluate 
the degree to which a school located within a high-, me-
dium- or low-deprivation LSOA is also located within a 
larger area of relative deprivation respectively. If, for in-
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stance, high deprivation is verified across a reasonable 
range of distances (e.g. 0.5 km, 1 km, 1.5 km and so on) 
around a deprived LSOA containing a school, one may 
say with a very high level of certainty that such a school 
does indeed lie within an area of consistent and system-
atic deprivation. Using this method, we have made a 
characterization of the socio-economic embeddedness 
of every public-sector secondary school in Merseyside, 
targeting those lying in areas of consistent deprivation 
patterns, as described by IMD and its sub-domains. 
The sampling of schools using as criteria their con-
trasting socio-economic characteristics also results in a 
strong variability regarding the morphological charac-
teristics of the urban environments where those 
schools are located. To account for such variability be-
comes a fundamental step, in order to control for its 
potential impacts on the phenomena studied through 
the data gathered in the school workshops. The gen-
eral physical and spatial morphological characterization 
of the schools’ environments is therefore expected to 
provide complementary information to their socio-
economic characterization, and also to serve as 
benchmark by which the information gathered in the 
workshops may be evaluated. 
The morphological indicators mentioned above will 
be fed into a methodological data-flow model (which we 
present in Section 8, below) at a later stage of the re-
search project. These indicators were chosen for their 
acknowledged support in distinguishing relevant aspects 
of urban form (such as building and network densities or 
network connectivity and geometry), which change sig-
nificantly across urban areas and historical periods. Each 
morphological indicator results in a single figure for each 
area surrounding each school; together, they can be 
analysed through multivariate statistical methods in or-
der to obtain summarized but consistent morphological 
descriptions and classifications. The use of network cen-
trality measures allows us to generally characterize the 
urban movement potential of a given area, and there-
fore to make basic inferences about the probability of 
co-presence and social interaction on that area. Finally, 
the reckoning of the number and type of public 
transport access points, provides information about an 
area’s accessibility degree, exposure to city-wide social 
networks and of the affordance of public space.  
6. Participatory Research Methods 
Once the sampled areas had been characterized, the 
investigators sought to understand how local popula-
tions made use of urban structures within socio-
economic contexts to formulate the demarcations of 
their community spaces. In other fields, geographers 
have highlighted the significance of people’s mental 
maps of urban landscapes (cf. White & Gould, 1986). 
There seems to be a task outstanding to identify the re-
lational complexity of community spaces resulting, that 
is, from the conceptual subsuming of physical artefacts 
into locally embedded or everyday processes (cf. 
O’Brien & Psarra, 2015). 
In order to study this complex field and to ensure da-
ta credibility in a participatory VGI context, the investiga-
tors devised a workshop format whereby participants 
would work creatively within a structured framework. 
The workshops focused on themes of affordances for 
connectivity, separation and interaction in an area of 1 
square mile surrounding the school, with the school lo-
cated at the centre of the area sampled. Participation 
was invited from all state-sector secondary schools (ex-
cluding special schools) across the Metropolitan County 
of Merseyside, via an invitation submitted to teaching 
staff located across the county (Figure 1). Our intention 
was to include in the study schools representing the 
range of multiple deprivations in the city, while main-
taining a broad balance in gender profile. 
In total, 14 secondary schools participated, repre-
senting the range of areas in Liverpool by various indi-
cators of deprivation (Figure 2). Approximately 360 
participants engaged in the workshops, comprising 
51% male and 49% female students. Around 230 partic-
ipants were aged 13–14, around 80 aged 15–17, and a 
far smaller number aged 18. As most participants were 
children, it was not possible to gather data about indi-
vidual circumstances relating to deprivation. However, 
an assumption was made that participants have gen-
eral experience of typical social, structural and envi-
ronmental characteristics of these areas.1 
 
Figure 1. Locations of schools invited to participate in 
the workshops located within Merseyside. The schools 
selected for the sample (highlighted) were limited to 
contrasting areas within the city of Liverpool. The outer 
circle demarcates the geographic scope for statistical 
sampling (radius=25 km). 
                                                          
1 Workshops were organized with the assistance of an external 
partner, Placed, a non-profit creative enterprise based in Liver-
pool (http://www.placed.org.uk). 
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Figure 2. Two rank plots of the 14 Liverpool schools participating in the workshops (highlighted points) and of all state sec-
ondary schools in Merseyside (non-highlighted points). The y-axis denotes the values of the Index of Multiple Deprivation 
(IMD, top) and of the Geographical Barriers sub-domain (bottom), with high values meaning highly-deprived LSOAs; the x-
axis denotes each LSOA rank value. IMD reveals a cluster of schools located within LSOAs of moderate IMD scores, with 
outliers in low- and high-deprivation areas. IMD sub-domains such as Geographic Barriers (bottom) reveal a more even 
distribution of sampled schools, although deprivation levels generally correlate to accessibility levels. 
The investigators followed a methodology of communi-
ty participation that seeks to equip the participants to 
analyse and describe their own ‘realities’ (Chambers, 
1997). The aim was to bring about a ‘transformative’ 
participatory experience, whereby unfamiliar concepts 
are introduced and barriers to understanding are sur-
mounted through close dialogues with facilitators (cf. 
Meyer & Land, 2006). Hence, participants received 
basic ‘class-room’ training in the impact of the urban 
fabric for community connectivity, separation and in-
teraction. Participants were arranged into age-based 
groups of 3–4 people, including groups of 12–13, 14–
15, 16–17 and 18–plus year-olds. The session used im-
age-based case studies of urban fabrics, and involved 
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participants in simple evaluation exercises. Following 
this, the participants undertook an evaluation of their 
local school area using A1 maps, colour-coded sticky 
dots to demarcate significant places and string to de-
marcate paths. 
Participants then made use of their individual packs 
of workshop materials. An important element for cap-
ture of metadata was a questionnaire survey (extract-
ed from a format devised by Scholes, Boniface, Stock-
ton and Mindell (2016). This was devised to capture: 
 Basic personal details; 
 Level of social engagement; 
 Sense of difficulty getting to/from school; 
 Sense of the local area (weighted scale: positive-
to-negative); 
 Knowledge of local proximity to amenities and 
services; 
 Range of districts visited in previous 12 months; 
 Range of travel modalities employed. 
The investigators also included in each pack a person 
character card, selected from a set that was devised by 
the researcher to reflect some typical experiences of 
people living in deprived areas (e.g. relating to health, 
employment, personal relationships, hazards and disor-
ders). The purpose of this was twofold. Firstly, we 
wished to avoid the possibility of stigmatization (i.e. fa-
cilitators were restricted by the school Head Teachers 
from introducing themes of ‘deprivation’ in describing 
the local area during the workshop). Secondly, we en-
couraged the participants to reflect on the broader 
needs of the community. For example, character scenar-
ios invited the participants to think about local struc-
tures from another’s perspective, which also fits a ‘dia-
logic’ model of relational complexity (O’Brien & Psarra, 
2015)2. Participants filled out a brief questionnaire about 
that character’s needs in the local area, from which we 
may draw a set of broader community requirements. 
Participants worked individually with A3 local maps 
representing 1 square mile (1.7 km2) surrounding the 
school (Figure 3). This sample represented typical dis-
tances between local amenities and services proximal to 
the school, such as shops and transport links. These dis-
tances are set within a radial scale relating to walkability, 
or to ‘velo-mobility’, that is typical of participants’ eve-
ryday mobilities. Participants were invited to apply 
emoticon stickers to any number of local structures that 
they deemed significant for affordances of connectivity, 
separation or interaction among people in the local area. 
Participants could select from a constrained set of up to 
14 emoticons. Sets of emoticons comprised representa-
tions of primary emotions by a standard psychological 
schema, basic hand gestures and abstract signs for ‘haz-
ard’ or ‘barrier’. Each participant was given one sheet of 
5x sets of 14 emoticons. Participants made their own, 
individual interpretations of emoticons’ meanings. 
                                                          
2 The psychologist James Wertsch (1993) has outlined how 
children use such ‘dialogic’ imagination to construct their sense 
of reality by thinking with the experiences of another. 
 
Figure 3. Example A3 map of local area (not to scale). Here a 13 year-old, female participant has selected four features that 
she regards as being significant for local community formations (including the school she attends, in the centre for the 
map). She has used several emoticon stickers to represent her range of thoughts, feelings or experiences, and so on, about 
these. 
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Figure 4. Example of completed emoticon table, with brief descriptions of each emoticon (not to scale). Here the partic-
ipant has selected her school as being the local ‘feature’ most important for connectivity, and the local main road as 
that most important for separation. The participant has listed four emoticons for each feature, and written a text de-
scription of each emotion. 
Participants were then invited to select two ‘features’ 
in the local area: one most important for connectivity 
and one most important for separation among local 
people. Following this, they were invited to fill out a 
table to list and describe the emoticons they used on 
their maps (see Figure 4). This involved listing the two 
most significant features for connectivity and separa-
tion, and sticking examples of four emoticons they had 
used down a left-hand column. Participants then filled 
in each table field with a brief description of what each 
emoticon meant to them with reference to the select-
ed local feature (for example, ‘fear’ emoticon relating 
to a local park might be described as ‘scary after dark’). 
The table was refined after four completed work-
shops to improve the quality of texts gathered. This 
was achieved by supplying the word ‘because’ in each 
field, compelling the participants to construct complete 
sentences around a causal factor (for example ‘I was 
scared at the park gates because a gang was there’). 
These refined tables also included a list of example 
sentences, which helped improve the quality of texts 
gathered, while resulting on only occasional ‘parroting’ 
of the supplied examples.  
7. Assessing Quality of Context for Data Production 
The investigators’ intention was to bring all partici-
pants, no matter their profile and background, to a 
broadly similar level of engagement in the data-
gathering activity. This was measured through entry 
and exit surveys, which invited all participants to report 
on the impact of the workshop on their awareness and 
knowledge of urban design and communities, as well 
as their level of confidence and ‘domain’ knowledge in 
these areas (323 entry and 275 exit surveys were col-
lected from 340 participants). Entry surveys demon-
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strated stark differences in the confidence levels and as-
pirations of students; only 21% overall reported any pri-
or experience in working with built environment 
themes. Yet after training and practical work the majori-
ty of participants reported improved knowledge, aware-
ness and confidence overall in addressing matters of 
formation and intervention in the built environment.  
Comparing entry and exit surveys among partici-
pants revealed the overall positive impact on skills and 
knowledge resulting from engagement in the workshop 
(albeit our counting was biased by the lower return 
rate of exit surveys). On entry 32% of participants 
agreed and agreed strongly that they were aware of 
the impact of urban design on people, increasing to 
91% upon completion of the workshop. Similarly, 68% 
of participants reported being aware of their local ur-
ban community environments at entry, rising to 94% 
upon exit. Confidence in talking about architecture and 
the built environment rose from 17% to 79% upon 
completion of the workshop. The exit surveys revealed 
a generally improved levelling of participants’ 
knowledge of the built environment, perhaps reflecting 
the criticality of the community training exercises as 
part of the workshop format. This general levelling 
helped us to ensure that the data produce through the 
workshops was from a stabilized basis of skills, 
knowledge and awareness of our study’s key areas of 
focus. 
8. Methodological Data Model 
In generating a research design for the VCI project, the 
investigators surmised that all urban communities 
comprise three informational layers: urban-structural, 
geo-demographic and ‘semantic’. Hence, the urban-
structural layer relates to street-network functionality 
in terms of movements; the geo-demographic layer re-
lates (in the present context) to distributive patterns of 
socio-economic deprivations; the ‘semantic’ layer re-
lates to locally embedded and inter-dependent defini-
tions of community spaces. Modelling the semantic 
layer has posed an outstanding challenge for research 
and we have described our approach to this through 
data gathering via a series of participatory workshops. 
These have comprised a wide-ranging prototyping 
phase, from which we have gathered high-dimensional 
data. The complexity of the model being tested bene-
fits from a diagrammatic model (see Figure 5). 
The project data model reveals data gathering from 
urban spatial sources (structural and distributive) and 
local semantic sources. The local semantic data per-
tains to community definitions of local spaces, catego-
rised as points (the location of emoticons) and weights 
(the type of emoticons applied). Points data may be 
processed algorithmically to reveal clustering around 
significant local features (such as community foci and 
street-network functionalities), and these may be tak-
en as ‘markers’ of local structures for community life. 
Both weight and points data may be applied to take 
sections of the urban data; hence, horizontal sections 
may be taken at the city scale from categories of emot-
icons (for example, the section of data relating to all 
‘angry’ emoticons), or vertical sections may be taken at 
the local scale relating to significant local structures. 
Once data sections have been taken, the investigators 
can then extract text descriptions of these markers. 
From these we may generate taxonomic categories of 
urban community localities. For example, where a park 
entrance has been widely demarcated with ‘hazard’ 
and ‘angry’ symbols, and described in terms of ‘gang’ 
activities, so we may taxonomize this as some kind of 
barrier to accessibility and community life. 
9. Discussion 
The phase of work reported in this paper forms one 
part of a broader project, which intends to develop a 
participatory, Web-enabled platform to support plan-
ning-domain processes. We adopted a ‘pen-and-paper’ 
prototype method for point-data capture, which allowed 
us to iterate rapidly a system design, to improve partici-
pants’ levels of engagement, and to stabilize the data-
generation environment. This prototype method would 
be readily transferable to any digital platform featuring, 
for example, Web-mapping capabilities and meta-data 
capture. The outstanding task for the investigators is to 
devise a ‘linked’ data model, which allows for the re-
combination of point- and meta-data so as to produce 
novel, localized definitions of community spaces.  
Fortunately some current developments in open-
source platform technologies support this kind of par-
ticipatory map-making. For example, GeoKey is an 
open source platform that provides server-side, cus-
tomizable geographic data components, allowing mod-
ellers to build a framework for participatory map-
making and to manage volunteered data3. Elsewhere, 
various libraries within the R programming environ-
ment support overlays of geo-spatial and graph-
theoretical network analyses, which are publishable to 
the Web (such as, for example, Spatial R, iGraph and 
Shiny). Used in combination, these allow the modeller 
to observe or simulate urban communities’ dynamic in-
ter-relationships.  
Urban community formation is a multiple-layered, 
super-positional process, involving urban structural, geo-
demographic and semantic components. Urban com-
munities also make use of a range of artefacts in their 
built environments to define their local spaces. The ‘re-
lationality’ of these artefacts involves their incorpora-
tion into locally embedded frameworks, whereby
                                                          
3 Developed by the Extreme Citizen Science Research Group at 
University College London (http://geokey.org.uk). 
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Figure 5. Methodological data model (‘VCI project’). The model shows how a range of data flows into the study’s urban 
community analysis, forming the basis for gathering voluntary point data and text data. It shows how ‘local semantic’ data 
is gathered from the participatory workshops, including the geo-locations (points) and characteristics (weights) of the 
emoticon stickers, the urban artefacts they represent, and their text descriptions. Finally, the processed points data will be 
used to taxonomize the range of artefacts selected in terms of comparative demographic and structural characteristics. In 
this way, the VGI data is captured traceably within a well-defined, multi-layered framework. 
separate communities (or sub-groups within a commu-
nity) may use the same physical artefacts yet attribute 
to them different sets of weights. Hence, one group’s 
space for connectivity may be another’s for separation. 
Understanding how ‘relational artefacts’ are embed-
ded in localised, everyday processes has posed signifi-
cant challenges to the investigators. Firstly, we face the 
challenge of complexity in the multiple layers of urban 
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community formations. Secondly, we face the problem 
of ensuring quality of VGI-derived data. In meeting 
these challenges, we have employed two contrasting 
modes of data capture, one based on quantitative 
structural and demographic characteristics, and one on 
qualitative or participatory generation of VGI data. 
The workshop format we adopted attended to the 
need for credibility in data capture stemming from 
‘credentialization’ of data producers. Hence, the work-
shop included a training component that helped to 
bring all participants to a broadly even level of 
knowledge, skill and capability in working with urban 
affordances and possible interventions, which we 
measured on broad terms via entry and exit surveys. 
The population sample comprised a range of secondary 
state-sector schools, providing us with a stable and 
well-defined baseline for study, as well as participant 
segmentation based on gender and age, and communi-
ty profiling based on based on transport and mobilities 
categorizations. Further analysis may recombine the 
sample sub-populations more subtly, based on their 
personal and community profiles in combination with 
their selective ‘weights’ (such as, for example, the 
group of pedestrians in high-deprivation areas who ex-
perience overall negative feelings towards their local 
environments). Where the capture of VGI data has pre-
sented a problem of quality and consistency in geo-
spatial analysis elsewhere, we have found that a volun-
tary approach framed within a well-defined and ‘trans-
formative’ participatory context serves to maintain qual-
ity. Moreover, the participatory context has also 
benefitted from systematic analysis of area characteris-
tics, meaning that highly diverse weightings and descrip-
tions of local community formations are traceable to 
their specific socio-economic and structural contexts.  
10. Conclusion 
The investigators set out to ensure credibility in VGI-
based data generation in urban planning through an it-
erative research design. Our intention was to achieve 
credibility by framing the enquiry. We focused on accu-
racy through a systematic urban spatial analysis, which 
served to formulate the structural contexts of our 
sample populations, including morphological af-
fordances for community life in often challenging ur-
ban environments. We focused on believability by sta-
bilizing the participatory data-production environment 
through comparative evaluations of participants’ levels 
of engagement, which served to formulate their expe-
riential contexts based on these generative affordanc-
es. This dual approach to VGI data credibility has al-
lowed us to address the core concern for the inclusion 
of participants’ experiences of socio-spatial inequalities 
in urban-planning processes.  
We propose that the various datasets generated for 
the study may flow into an integrated model, which 
will underpin a connective (Web-enabled) platform in-
tended for participatory urban planning. The employ-
ment of a participatory selection and weighting meth-
od means that we can show how community members 
are connected to their local spaces through various 
kinds of localised mediations. Hence, we intend to de-
velop a layered graph data model of weighted and de-
fined structures, which will comprise our next phase of 
work. Finally in the current project, the investigators 
intend to validate the study’s multiple-layered model 
of urban community formations in a formal urban-
planning domain. 
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